We examined parenting stress and mental health status in parents of autistic children and assessed factors associated with such stress. Participants were parents of 188 autistic children diagnosed with DSM-IV criteria and parents of 144 normally developing children. Parents of autistic children reported higher levels of stress, depression, and anxiety than parents of normally developing children. Mothers of autistic children had a higher risk of depression and anxiety than that did parents of normally developing children. Mothers compared to fathers of autistic children were more vulnerable to depression. Age, behavior problems of autistic children, and mothers' anxiety were significantly associated with parenting stress. 
Childhood autism is a subtype of pervasive developmental disorders characterized by severe deficits in social interaction and communication, handicaps in verbal and nonverbal communication, an extremely limited range of activities and interests, and stereotypic and repetitive behavior. Most children also have accompanying intellectual disability and abnormal feelings. Generally, children present with symptoms of autism before three years of age [1] . The prevalence of autism is 13 per 10000, with the male-female ratio varying from 1.33 to 16, and a mean male-female ratio of 4:1 [2] . The prognosis for children with autism is poor. In addition, there is no effective treatment outside of special education. Abnormal behavior problems and deficits in language and social communication cause great stress to parents.
Parenting stress is an adverse psychological reaction to the demands of being a parent [3] . In the past 10 years, most research on autism in China has focused on children with this disorder while neglecting parents' stress and mental health. Parenting a child with developmental disabilities is challenging. These parents experience higher levels of stress compared to parents of normally developing children [47] . Parenting stress related to raising an autistic child is significantly greater than that experienced by parents who have children with other developmental disabilities, such as Down syndrome, or parents with normally developing children because of severe impairments in language, social interaction, and self-care ability in autistic children [1, 4, 6, 8] .
The symptoms and poor adaptability of autistic children require parents to spend more energy in the course of raising their child. Changes in mood are more common in these parents than in parents of normally developing children. For example, they may often feel tired and depressed. Hamlyn-Wright [9] showed that parents of children with autism reported higher levels of depression and anxiety than parents of children with Down syndrome or parents of normally developing children. Ollson and Hwang [10] found that mothers of children with autism had higher depression scores than mothers of children with intellectual disability. Some research has shown that mothers of children with autism have increased risk of depression [4, 8] . Furthermore, mothers and fathers of autistic children have differences in mental health status. For example, mothers tend to have higher depression scores than fathers [10] .
There have been a few studies on the relationship between parenting stress and characteristics of autism focused on finding the sources of stress. Some studies have indicated that even after intervention, mothers still report their children as a source of stress [11] . Other studies have found that the severity of symptoms and behavior problems are associated with stress [6, 12, 13] .
However, research regarding sources of stress has primarily focused on autistic children's characteristics. The higher level of stress experienced by parents of these children has a negative effect on their physical and psychological status and seriously affects quality of life. However, little attention has been paid to mood changes of parents and the relationship between stress and mood. Therefore, the purposes of this study were to assess stress and mood of parents with autistic children and explore sources of stress and distress as well as the relationship between stress and parents' psychological status (depressive and anxiety symptoms). This information could assist professionals in supporting parents with autistic children and help relieve their psychological burden.
We hypothesized that (i) parents of children with autism would have higher parenting stress scores than parents of normally developing children, (ii) parents of autistic children experience more depressive and anxiety symptoms than parents of normally developing children, and (iii) parents' stress is associated with their own depression and anxiety as well as abnormal behaviors and severity of autism symptoms in their children. . The mean education level of fathers was 13.66 years (SD=3.25, range [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] , and that of mothers was 12.91 years (SD=3.25, range [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . There were 170 boys and 26 girls, with a male-female ratio of 6.5:1. The age of children ranged from 23 to 144 months (mean age 77.73 months). Parents of the autistic children provided informed consent.
Control group
Subjects were parents of normally developing children selected randomly from kindergartens and primary schools. There were no significant differences observed between the two groups with regard to the age of fathers, age of mothers, child's gender, or age (P>0.05). However, education level of fathers and mothers in the control group was higher than that of parents in the autism group (P<0.05). The data of the two groups were comparable.
Measures

Parenting stress index (PSI)
The PSI [14] is a self-report measure designed to evaluate stress in parent-child relationships. It contains 120 items scored on a 5-point Likert scale, from 1 (strongly agree) to 5 (strongly disagree). The PSI assesses two domains of stress: child and parent. The child domain comprises six subscales: adaptability, acceptability, distractability/hyperactivity, demandingness, mood, and reinforces parent. The parent domain has seven subscales: competence, social isolation, attachment, parent health, role restriction, depression, and relationship with spouse. Higher scores indicate greater parenting stress.
Autism behavior checklist (ABC)
The ABC, developed by Krug, Arick, and Almond [15] , has 57 items containing five categories: sensory, relating, body and object use, language, and social and self-help. In this study, the ABC was not used as a diagnostic instrument.
The childhood autism rating scale (CARS)
The CARS [16] is a 15-item instrument developed to assess parents' perceptions of their children's level of functioning. Items are rated on a 4-point scale ranging from 1 (normal for chronological age) to 4 (severely abnormal). Scores from 30 to 37 indicate light to moderate abnormality. Scores above 37 indicate severe abnormality.
Self-rating depression scale (SDS)
The SDS [17] consists of 20 items. Each item is scored from 1 to 4.
Self-rating anxiety scale (SAS)
The SAS [18] consists of 20 items. Each item is scored from 1 to 4. Level of anxiety was evaluated using this instrument.
Procedure
All parents of autistic children completed the five scales under supervision of the professional staff. For the normally developing children, parents took the five scales home and sent them to the teacher when they finished. We repaired missing date for the PSI according to the method provided by Abidin [14] . Finally, we input the data and created a database.
Statistical analyses
Data were analyzed with the Statistical Package for the Social Sciences (SPSS) for Windows (version 15.0). We used t-tests to explore possible differences on the PSI, ABC, and CARS. Pearson correlations were calculated for the autism group to investigate correlations among the main variables (children's age, behavior problems and severity of impairment, parenting stress, depression, and anxiety). Stepwise regression analysis was used to examine possible predictors of parenting stress.
Results
Group differences in parenting stress
An independent samples t-test conducted to compare mean scores on total parenting stress indicated that parents of children with autism had higher total stress scores than parents of normally developing controls (t=13.76, P=0.000). Parents in the autism group also reported significantly higher scores on the Child Domain, Parent Domain, and all subscales of the PSI than parents in the control group, (P=0.000; Table 1 ).
Comparison of PSI scores for autistic children by age
Autistic children have deficits in language expression, social relations, and learning. Furthermore, they are less adaptable to new environments than normally developing children. Thus, we supposed that level of stress might be different between parents of pre-school age compared to school-age children. Most children enter school after age six in China. Thus, we selected six years old (72 months) as a boundary age to compare stress between these two groups of parents. Results indicated that parents of school-age autistic children reported higher scores on Adaptability, Acceptability, and Reinforces Parent subscales and total Child Domain than parents of pre-school age children, indicating that older autistic children cause greater stress to parents (Table 2 ).
Comparison of parenting stress by sex of child
Autistic boys and girls may be different in some aspects. For example, boys may be more likely to exhibit hyperactivity or short attention span and aggressive behavior than girls [19] . An independent samples t-test indicated that parents of autistic boys reported higher scores for role restriction (mean=24.46, SD=4.97) than did parents of autistic girls (mean=22.03, SD=6.07; P=0.027). These higher scores indicate that parents experienced the parental role as restricting their freedom and frustrating them in their attempts to maintain their own identity [14] and that autistic boys caused more stress for parents than did autistic girls.
Comparison of depression and anxiety symptoms between parents in the two groups
A comparison of scores for depressive and anxiety symptoms between parents in the two groups revealed that mothers of children with autism had higher SDS scores than fathers of children with autism, who in turn, had higher SDS scores than control parents (F=17.561, P=0.000). Mothers of children with autism had higher SAS scores than fathers of children with autism, who in turn, had higher SAS scores than control parents (F=17.535, P=0.000; Table 3 ).
We further analyzed percentages of clinical affective symptoms between parents of autistic children and parents in the control group. The SDS scores were significantly higher for mothers with autistic children than for fathers with autistic children and parents in the control group (percentages were 50.3%, 31.8%, and 22.7%, respectively). There was no difference between fathers with autistic children and parents in the control group. Elevated symptoms of anxiety were more common in mothers with autistic children (20.8%) than that in control parents (5.1%). There was no difference between mothers and fathers in the autism group (Table 4) .
Correlative analysis between PSI, ABC, CARS, and affective symptoms among parents with autistic children
Pearson correlation analysis showed that scores for child domain, parent domain, and total PSI were positively related with ABC, CARS scores, and parents' affective symptoms and ranged from 0.166 to 0.636 (P<0.05 or P<0.001). The age of autistic children was positively associated with child domain scores and total PSI score, but was not associated with parent domain scores. Parent's age and education level and child's gender were not associated with parental stress (Table 5 ).
Related factors predicting parenting stress
A stepwise linear regression procedure was employed to evaluate the contributions of each variable to parenting stress. Findings indicated that child's age, behavioral problems, and maternal anxiety symptoms were the main predictors of parenting stress, explaining 54.9% of the variances. The multiple linear regression equation was PSI = 188.765+0.630X1+1.249X2+0.231X3 (Table 6 ).
Discussion
Abidin [14] defined parenting stress as an 'aversive psy- chological reaction to the demands of being a parent'. That researcher regarded parenting stress as related to factors inherent in children, inherent in parents, and in parent-child interaction. Childhood autism is a subtype of pervasive developmental disorders characterized by severe deficits in social interaction and communication, handicaps in verbal and non-verbal communication, an extremely limited range of activities and interests, and stereotypic and repetitive behavior. Most children also have intellectual disability and abnormal feelings. Most families in China have only one child, so parents may expect too much of their child. There is no effective treatment for autism disorder outside of special education. Because the prognosis for children with childhood autism is poor, parents have a high level of stress. Research in the past has indicated that these parents have higher stress than parents of children with Down syndrome or parents of normally developing children [4, 8] .
This study showed that parents with autistic children have a higher level of stress than parents of normally developing children based on higher scores for child domain and parent domain subscales as well as total PSI score, consistent with research by Hoffman and Baker-Ericzén [6, 20] . Means for the child domain subscale were at the 99th percentile, according to norms reported by Abidin [14] , indicating that demands of children, behavior problems difficult to manage, and unstable feelings cause great stress for parents. Parent domain scores were also very high, with means at approximately the 95th percentile. Mean scores for all parent domain subscales, except relationship with spouse, were above the 85th percentile, indicating that less emotional closeness, feelings of isolation, and a lack of help may also be stressful to parents.
Abidin pointed out that stress is high if the total PSI score is at or above 260, and parents should be referred for professional consultation [14] . Our findings showed that 91.9% of parents of children with autism reported elevated total PSI scores, which was significantly higher than for the control group (42.6%). This indicates that parents of children with autism were more vulnerable to elevated stress. A study on Asperger's syndrome by Epstein [21] reported that 75.7% of mothers and 75% of fathers reported high stress levels. Baker-Ericzén [20] reported that 59% of mothers with ASD children reported higher levels of stress on the child domain of the PSI. Tomanik et al. [22] showed that two out of three mothers of children with autism reported higher levels of stress on the child domain subscale. Lecavalier [23] reported that 57.7% of parents of children with ASD scored in the clinically significant range. The percentage of parents in our sample above the PSI clinical cut-point was higher than that reported by other researchers, possibly because medical care systems in other countries are better than in China, and there are more professionals providing systematic and professional training than in our country. In addition, the expensive cost of training in China may increase the economic burden of parents with autistic children. Therefore, only one child suffering from autism in a family may increase mental health issues for parents.
Our results showed that parents of school age autistic children reported higher levels of stress on the adaptability, acceptability, and reinforces parent subscales and total child domain of the PSI than parents of pre-school age autistic children. This finding is similar to previous research reporting higher stress in mothers of older compared to younger adolescents [24] .
Because autistic children have deficits in language expression, social interaction, and learning, when they enter school there may be difficulties in learning and interaction with peers, and it may be difficult for them to adapt to the school environment. Correlation analyses in this study showed a positive relation between child's age and scores for the child domain subscale and total PSI, but no association of age with parent domain scores. Results indicated that as the children grow, their behavioral problems can increase parental stress. However, results of Duarte et al. [25] were contrary to ours. Other studies have found that age is not associated with parenting stress [23, 26] . Evidence is mixed regarding the effect of age on parenting stress, with a probable reason being the different age ranges studied.
Our study found that parents of autistic boys had higher role restriction scores than parents of autistic girls. These higher scores indicate that being a parent restricts parental freedom, and parents feel they are controlled by the demands and needs of their children [14] . This result suggests that parenting a boy with autism may be more stressful to parents than parenting a daughter with this disorder. Indeed, one study reported that parenting a boy with autism was more stressful for mothers, possibly because of the size and strength of boys as they grow up [27] . Some research has indicated that mothers of a daughter with ASD have greater parenting stress than mothers with an autistic son [28] . However, other studies have found that gender is not associated with parental stress [6, 23, 29] . Findings regarding effect of gender on parenting stress should be viewed cautiously because correlation analyses in this study showed no significant correlation between child's gender and PSI scores. Given that there is little research on the effect of gender on parenting stress, future studies might focus on this aspect.
Both fathers and mothers in the autism group reported significantly higher depression and higher anxiety scores than control parents, consistent with research by Hamlyn-Wright [9] . Other researchers have found that mothers of children with autism had higher depression scores than mothers of normally developing children, mothers of children with intellectual disability, and Down syndrome [7, 8, 10] . In a comparison of the mean score for fathers with that for mothers of children with autism, we found that mothers had higher depressive and anxiety scores than fathers. Some previous studies have reported the same result [10, 30] . However, one study reported no difference in level of depression between fathers and mothers, but mothers indeed reported more anxiety symptoms than fathers [31] .
In the present study, over half of mothers of children with autism had higher levels of depressive feelings, and one-fifth experienced higher anxiety symptoms than mothers in the control group. More than one-third of fathers of children with autism reported elevated depressive symptoms, and about 13% of these fathers reported an elevated level of anxiety. Results suggest that mothers of children with autism are more likely to experience elevated levels of depression than fathers, consistent with previous research [32] .
Ollson and Hwang [10] and Bailey et al. [33] found that mothers of children with autism are at an increased risk of depression. The review by Bailey et al. [33] reported that four studies indicated rates of lifetime history of depression rates as 10%, 27%, 33%, and 59% for mothers of children with autism. Although our study indicated that fathers of an autistic child had higher depression scores than controls, there was no significant difference in percentage of elevated depression scores between fathers with autistic children and controls, contrary to results reported by Ollson and Hwang [10] . Elevated anxiety scores were more common in mothers of children with autism than in parents of normally developing children, indicating that those mothers were at increased risk of anxiety. There was no difference in percentage of elevated anxiety scores between mothers and fathers with autistic children, consistent with findings by Davis and Carter [32] .
In general, most studies indicate that mothers of children with autism have higher levels of depression than fathers, suggesting that they experience more distress than their husbands. A possible explanation for this may be that mothers take on a large part of the extra care and practical work that the child requires. In addition, mothers are more likely to give up their jobs and may be unable to pursue their own interests [10] .
Correlation analysis showed that affective symptoms of mothers and fathers of autistic children were negatively related to their level of education and that of their spouse, suggesting that parents with less education feel more distressed. They may be less likely to get comfort from discussions with their spouses, and they may not know how to get help from other resources when they face difficulties. Affective symptoms of mothers and fathers were negatively related to family income, indicating that economic problems increase distress in parents of autistic children. Correlation analysis also found that CARS scores were positively associated with depressive symptoms of mothers and fathers and anxiety symptoms in fathers. However, ABC scores were only correlated with anxiety symptoms in fathers. These results suggest that impairment of a child's functioning increases parental distress.
Some research has shown that behavior problems of autistic children are related to mothers' affective symptoms [21, 30, 34] , while pressure is associated with parents' depressive and anxiety symptoms [22, 29] .
The CARS was used to assess parents' perception of their children's level of functioning. This study showed that the total CARS score was positively related to child domain, parent domain, and total PSI scores. We found that parents of children with severe symptoms had higher total PSI scores than parents of children with light to moderate symptoms, indicating that the more serious the symptoms were, the higher stress perceived by parents.
Total ABC scores were positively related to child domain, parent domain, and total PSI scores, suggesting that the more serious the child's behavior problems, the higher the stress perceived by parents. Maternal and paternal affective symptoms were positively associated with total PSI score. This is consistent with research by Orsmod et al. [28] and Davis and Carter [32] .
Age was also a factor related to parenting stress, with parents of older autistic children reporting more stress than parents of younger autistic children. As autistic children grow older, their abnormal behavior, deficits in social interaction, and poor self-care may become more obvious. Thus, parents begin to worry about their child's future.
Correlation analyses showed that age, behavior problems, functioning level of autistic children, and parental affective symptoms were associated with parenting stress. Stepwise regression analyses showed that the child's age, behavior problems, and level of maternal anxiety were the main predictors of parenting stress. Children's behavior problems entered the regression equation first and accounted for 39.1% of the total variation. A child's behavior problems are reportedly the main factor related to maternal stress [31] . In addition, externalized behaviors are strongly associated with parental stress [23] . Brobst et al. [13] found that behavior problems of children with autism spectrum disorder were significantly related to parental stress, and intensity of behavior problems and severity of disability, not number of behavior problems, were most related to stress. There have been other studies reporting that behavior problems of children with autism are related to parenting stress [22] . Given that behavior problems of autistic children are the most important predictor of parenting stress, doctors might reduce that stress by addressing these behavior problems.
The ABC was used to assess children's behavior, and the CARS was used to assess children's level of functioning. Regression analyses in this study showed that children's behavior problems represented the main factor related to parenting stress. Although there was a correlation between children's social functioning and parenting stress, the CARS did not enter the regression equation, suggesting that children's functioning was not the most important factor. Other researchers have found that children's behavior problems, not other factors such as adaptive function, are associated with parental stress [23, 31, 34] . Tobing and Glenwick [35] found no correlation between CARS score and total PSI score of parents of children with autism. However, there was a trend toward correlation of CARS score and Parent Domain score, with this researcher concluding there might be a correlation if the sample size was enlarged. A study by Phetrasuwan and Shandor [29] reported similar results. Those researchers considered the possible reasons why the CARS did not reflect more complicated behavior problems of children with autism spectrum disorder or the children's degree of dependence on mothers [29] . Davis and Carter [32] revealed that externalized behaviors of children were associated with paternal stress, and dysregulation of sleeping and eating were associated with maternal stress. However, cognitive functioning, communication deficits, and atypical behavior were not associated with parenting stress.
From the discussion above, we can conclude that behavior problems are the main factor associated with parental stress. However, there are inconsistent conclusions regarding the contribution of children's functioning on such stress. This may be because different assessments have been used to evaluate stress, behavior problems, and children's functioning. Future studies should select instruments with good psychometric properties to disentangle these relationships.
In this study, the three variables entered into the regression equation only accounted for 54.9% of the total variation, indicating there were other factors related to parenting stress. For example, some research has shown that parents' personal characteristics, social support, and coping styles are related to perceived stress. Future studies should take into account these factors.
There are several limitations in this study. First, we did not measure mothers' and fathers' stress independently. Therefore, results do not reflect separately reported stress levels of parents. Second, we used the SDS and SAS to measure parental affective symptoms, which only reflect present and not past symptoms or predict future mood. Although there were limitations in this study, our sample size was large. We believe our findings can play an important role in clinical instruction regarding stress in parents of autistic children.
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